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   The effects of turbulence on buffeting 
response and flutter wind speed of long-span 
bridges are investigated through section 
model tests and a numerical analysis. Two 
deck sections, a closed box girder and a plate 
girder, were tested in the smooth and 
turbulent flows ranged from 5-16%. The 
vertical and torsional aerodynamic responses 
were measured from the test. The interpreted 
results from the test were then compared to 
those obtained from a numerical analysis, 
based on the aerodynamic coefficients. The 
results indicate that the increase of 
turbulence intensities will not only increase 
the buffeting response but also increase the 
flutter wind speed. Furthermore, the 
turbulence reduces the vortex-induced 
response. The discrepancies between the 
results interpreted from the test and 
calculated from a numerical analysis are 
within a reasonable range.
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其中下標 f, b分別代表自激力與抖振力。
自激力的數學式可表示如下:
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其中 u w, 分別為順風向、垂直向之擾動風












































































































其中下標 pr, m 分別代表全橋與斷面模
型;f為振態形狀函數。
四、實驗配置











   3. 流場: 選用平滑流和五種紊流場，
其強度由 5%至 16%，如表 2所示。
五.實驗及分析結果  
1.扭轉向實驗結果



























   本研究使用的原型橋樑是一主跨
720m、兩個邊跨都為 220m 的斜張橋，斷面
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Table 1 Sectional properties of the prototype 
and sectional models
           
prototype model 1 model 2
















Table 2 Properties of turbulent flows
flow field s a b c d e
turbulence 
intensity (%)
1 5 8 10 12 16
Table 3 Flutter wind speeds under turbulent 
flows (m/s)
Flow s   a   b   c   d   e
Model 1 19.7 20.2 20.5 20.9 21.0 21.2
Model 2 13.1 14.1 14.5 14.4 14.4 15.4
Table 4 Flutter wind speeds of the prototype 
bridge under turbulent flows (m/s)
Flow 
field
s a b c d e
Test 59.2 60.7 61.4 62.7 63.0 63.7
Num. 59.8 61.5 62.7 - 65.4 71.3

































Box gir der (model 1-3)
Smooth flow
Flow a (5% )
Flow b (8% )
Flow c (10% )
Flow d (12% )
Flow e (16% )
圖 2  箱型斷面扭轉向位移反應圖





























Box gir der (model 1-3)
Smooth flow
Flow a (5% )
Flow b (8% )
Flow c (10% )
Flow d (12% )
Flow e (16% )
































Plate gir der (model 2-3)
Smooth flow
Flow a (5% )
Flow b (8% )
Flow c (10% )
Flow d (12% )
Flow e (16% )
圖 4  ㄇ字型斷面扭轉向位移反應圖
























Plate girder (model 2-3)
Smooth flow
Flow a (5% )
Flow b (8% )
Flow c (10% )
Flow d (12% )
Flow e (16% )
圖 5  ㄇ字型垂直斷面向位移反應圖
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圖 6  斜張橋幾何形狀圖

























Inter preted from measured results
Calculated results
圖 7  實驗與數值計算扭轉向位移反應





















Interpreted from measured results
Calculated results
圖 8  實驗與數值計算垂直向位移反應
